Phospholipid asymmetry in the membranes of intact human erythrocytes and in spectrin-free microvesicles derived from them.
Phospholipase A2 from bee venom and Naja naja has been used to study the orientation of phospholipids present in the membrane of intact human erythrocytes and in spectrin-free microvesicles derived from the cells by treatment with Ca2+ and A23187. Little difference between the cells and microvesicles was observed in the apparent accessibility of phospholipids to the enzyme, suggesting that the original lipid asymmetry was maintained in the absence of spectrin. However, incubation of the microvesicles for 16 h at 37 degrees C did lead to partial loss of asymmetry in the transmembrane distribution of phosphatidylcholine and phosphatidylethanolamine but not of phosphatidylserine. Despite the similarity of lipid asymmetry in cells and fresh microvesicles, the latter were about 40-fold more sensitive to phospholipase treatment than were cells. Although they retained the lipid asymmetry of intact cells, the microvesicles resembled ghosts in their great sensitivity to phospholipase A2 attack, suggesting that the lipid packing in microvesicles and ghosts was similar. This conclusion was supported by the results of experiments with a fluorescent probe Merocyanine 540.